Purpose: To evaluate the effect of chronic liver disease (CLD) in a multivariate analysis of associated risk factors in patients with hepatocellular carcinoma (HCC) using transarterial chemoembolization (TACE). Materials and methods: A total of 145 patients with HCC (99 men, 46 women; mean age: 63 years  8.1; age range: 46-84 years) underwent 598 TACE procedures. The presence of CLD, number and location of lesions, tumor size, Child-Pugh score, vascularity, portal involvement and alpha fetoprotein value were analyzed using the multivariate regression model. Cox regression was used for survival analysis. Results: The median survival time was 26.7 months, and 78.6% of all treated lesions showed tumor responses. The presence of CLD (OR 2.12, P0.004), Child-Pugh score B (OR 2.24, P0.002), alpha fetoprotein 100ng/dl (OR 1.18, P0.001), multinodularity (3 lesions) (OR 4.41, P0.003), lesion size 5cm (OR 4.12, P0.002) and hypervascularity (OR 7.94, P0.003) were significant effective factors for a local response when analyzed using a multivariate logistic model. Multivariate survival analysis using Cox's regression model during the median follow-up period of 25 months (range: 1-42 months) demonstrated a significant difference in survival rates (P values 0.05). No significant difference in responses was noted for males, locations of lesions and portal involvements statistically. Conclusion: The presence of chronic liver disease as well as associated risk factors including Child-Pugh score B, alpha fetoprotein 100ng/dl, multinodularity (3 lesions), lesion size 5cm and hypervascularity statistically led to a significant effect in tumor response in HCC patients treated with TACE. Patient gender, location of lesion and involvement of portal vein showed no significant difference in response. 
Introduction
Hepatocellular carcinoma is the most common primary liver tumor worldwide. Most patients with HCC (60-90%) typically have chronic cirrhosis [1] . The cause of cirrhosis may vary, but the most common associated diseases are hepatitis B, hepatitis C, hemochromatosis, chronic alcoholism and chronic exposure to mycotoxins, such as aflatoxin B1 [1, 2] .
Surgical resection is the optimal treatment of HCC but due to advanced cancer at the time of first presentation, the presence of underlying chronic liver disease (CLD), the multifocality and/or insufficient remnant liver volume, the majority of HCC cases are unresectable [3] [4] [5] [6] [7] .
CLD has major implications for therapy, since the cirrhosis limits the ability of the surgeon to resect the liver [1, 3] . Most patients who are not candidates for surgery are directed toward minimally invasive treatments such as transarterial chemotherapy [3] [4] [5] [6] [7] [8] [9] [10] .
Although the effect of associated risk factors including the number and location of lesions, tumor size, ChildPugh score, vascularity, portal involvement and alpha fetoprotein value on tumor response using TACE have already been studied [10] [11] [12] , the effect of CLD using multivariate logistic analysis of associated risk factors is still unclear. The aim of this study is to evaluate the effect of CLD on tumor response in HCC patients treated with TACE using multivariate regression model while regarding associated risk factor analysis.
Materials and methods

Patients
Between April 2008 and October 2011, 394 patients with HCC from different continents who were referred to our university hospital, were treated with TACE. Based on study preselection criteria, 145 patients were enrolled in this study. (99 men, 46 women; mean age: 63 years  8.1; average age  SD: 46-84 years).
In all patients, the endpoint of TACE was to achieve control of local tumor growth and prolonged survival. In an interdisciplinary conference, enrolled patients had previously been rejected as candidates for liver resection or transplantation. The exclusion criteria were advanced liver disease (Child-Pugh C), extrahepatic metastases, active gastrointestinal bleeding, ascites, vascular invasion or portal vein occlusion, encephalopathy, portosystemic shunt, and any contraindication to a transarterial procedure (the cardiac risk, impaired clotting tests and renal failure).
Diagnosis of HCC was based on radiological findings, alpha fetoprotein level and biopsy. The presence of CLD including cirrhosis with or without hepatitis B, hepatitis C, hemochromatosis or rare types of CLD was confirmed histopathologically. Out of 145 patients, 128 patients had chronic liver disease. The rare chronic associated diseases including the primary sclerosing cholangitis, primary biliary cirrhosis, 1-antitrypsin deficiency, obesity and diabetes were confirmed in 6 patients.
Among 17 patients who had the history of long-term alcohol consumption (>80g/d per day for over 10 years), the alcoholic cirrhosis was confirmed in 4 patients. All patients signed informed consent for evaluation of the acquired data. Laboratory findings for total bilirubin, serum albumin and PT INR, ultrasound results for ascites and the evidence of hepatic encephalopathy were checked regarding the Child-Pugh classification. 120 patients with score A and 25 patients with score B were enrolled to this study.
Lung and abdominal metastases were ruled out by CT scan and bone metastases were ruled out by bone scintigraphy. Liver function was controlled by biochemical parameters. The cardiac risk was evaluated by ECG and multi-gated angiography scan or echocardiography. The patient characteristics and associated risk factors are illustrated in Table 1 . 
TACE Protocol
The abdominal angiography was performed using femoral artery catheterization and the presence of the right hepatic artery was checked. The portal circulation in the venous phase was conducted by indirect portography.
Interventionist placed a Cobra catheter in the celiac trunk and advanced beyond the gastroduodenal artery. The chemotherapeutic agent including mitomycin C 8mg/m² and a maximum dose of iodized oil (Lipiodol10 mL; Guerbet, Aulnay-sous-Bois, France), 200-450 mg Embocept were used as embolization substances. An additional angiography with the review of hepatic artery confirmed a devascularization.
Evaluation methods
CT studies were performed prior to therapy using fourth generation scanners (Somatom Plus and Somatom Plus S; Siemens, Erlangen, Germany) before and twenty-four hours after the intra-arterial treatment.
All CT images were evaluated by two radiologists with sufficient experience. The following CT features were evaluated: number of lesions [oligo-and multi-nodular (3 lesions or 3 lesions)], size of lesions, hepatic distribution (unilobar or bilobar), tumor extension, portal vein invasion, ascites, lymphadenopathy, splenomegaly and necrosis.
In post-treatment studies, the presence of arterial enhancement at CT imaging was considered as viable tumor. In a case with unclear results at CT scan, MRI with gadobenate dimeglumine (Gd-BOPTA) was performed using a 1.5T MR scan (Espree, Siemens Medical solutions, Erlangen, Germany). When disagreement occurred, another two radiologists who had more than 10 years of experience were invited to review. This came in practice in eight of the CT or MRI cases, and their judgment prevailed. MR studies were performed 4-6 weeks after intervention and retention of iodized oil in the tumor and liver parenchyma was verified with conventional CT.
In current study, treatment response was evaluated according to RECIST [13] . The tumor response was classified into 4 groups including the complete response (CR) with entire disappearance of lesion (there were no registered patients in this group), partial response (PR) with 30% decrease in the sum of lesion diameters, stable disease (SD) with change in size between 30% decrease and 20% increase and progressive disease (PD) with more than 20% increase in the sum of lesion diameters. The patient survival rates in terms of 1, 2 and 3years of survival and median survival time were assessed from the time of the first chemoembolization.
Statistical analysis
Metric data including average, median, standard deviation and parameters were calculated with Excel 2007 software. Data were analyzed using SPSS software (version 16.0; SPSS, Team EQX, Inc, Chicago, Illinois). Univariate and multivariate logistic regression analyses were used assessing the effect of CLD on local tumor response and survival as dependent variables regarding the other possible associated risk factors. All variables with a P value of 0.05 in univariate regression were considered using multivariate logistic regression analysis model. Survival indexes were obtained using the KaplanMeier method and the differences were evaluated by the log rank test. Univariate-and multivariate Cox regression analysis were used for survival analysis. Associated factors with a P value of 0.05 were expressed as a significant effective factor. showed also significant difference response performing univariate regression analysis with a P value of less than 0.05. These findings were confirmed by multivariate regression analyzing model (Table 3) .
Results
1-, 2-and 3-year survival rates were achieved by 74%, 50.5% and 40% of all study patients respectively. The median survival time was corresponds 26.7 months for all patients. 1-, 2-and 3-year survival rates in patients with and without CLD were 69%, 48% and 38% versus 86%, 69% and 55.5% respectively ( Figures 3A and 3B ). The median survival time for CLD patients compared with non-CLD group were 24 and 30 months respectively. Survival analysis during the median follow-up period of 25 months (range, 1-42 months), using univariate Cox regression analysis showed significant deference in response for the presence of CLD as well as Child-Pugh score B, alpha fetoprotein 100ng/dl, multinodularity (3 lesions), size of lesion 5cm and hypervascularity. These findings were confirmed using multivariate regression analysis (Table 4) .
Obtained results demonstrated no significant difference for males compared with females regarding the response. Bilobar lesions and patients who showed portal involvement showed that there was no significant difference in response.
Discussion
Hepatocellular carcinoma is a leading cause of cancerrelated death worldwide [15, 16] . HCC is mainly attributed to chronic viral hepatitis B and C in developing countries [17] . Chronic liver disease is the major risk factor for the development of HCC. Between 60 and 90% of patients with HCC typically have underlying cirrhosis [1] .
HCC is rare in absence of cirrhosis but patients with other risk factors like hemochromatosis, viral infections, radiation, and toxin exposure should be monitored closely for any signs and symptoms suggesting malignancy [18] . In 11.7% of our studied patients, no cirrhosis or chronic underlying diseases such as hepatitis or hemochromatosis were recognized which also matches the global average. In a global scale, 10% to 40% of patients don't have CLD [1] . The results illustrated that other presumptive CLDs which might not have been diagnosed, did not influence the tumor response.
Chronic HBV infection is the most common cause of HCC worldwide but HCV infection results in a higher rate of chronic hepatic infection compared to HBV infection (approximately 80% of infected subjects). Patients with hemochromatosis, especially associated with cirrhosis, are at an increased risk of developing hepatocellular carcinoma [19] [20] .
TACE is a widely used treatment option that can control tumor growth, and prolong survival in patients with HCC [4, [7] [8] [9] 21] . This means that this procedure can provide relief or make the disease less severe. Fewer than 50% of patients will have some shrinkage in tumor size [22] . In the current study, 55.9% of patients (81/145) achieved reduced tumor size.
Trevisani F et al. in 2007 evaluated impact of etiology of cirrhosis on the survival of patients diagnosed with hepatocellular carcinoma during surveillance and showed that the 1-and 3-year survival rates in patients who had CLD including hepatitis B virus, hepatitis C virus, alcohol, and multi-etiology were 75% and 37% respectively [23] . They reported that in patients with HCC diagnosed during surveillance: (a) single nodules are less common in multi-etiology cases and (b) prognosis is independent of etiology, being dictated by liver function, oncologic features, and treatment.
Manneli et al. (2009) suggested that compared with diffusion-weighted imaging, contrast-enhanced MRI with subtraction technique had more significant correlation with the histopathologic findings in the evaluation of necrosis of HCC after TACE. There was no difference, however, between the two methods in diagnosis of complete tumor necrosis [24] . Kim S et al. (2010) reported that image subtraction enables accurate assessment of necrosis of HCC after TACE with the best accuracy observed at the arterial phase [25] .
In this study, patients with CLD showed the median survival time of 22 months. These patients also had 1-and 3-year survival rates of 69% and 38% respectively. Patients without CLD compared with CLD patients statistically demonstrated better survival.
Livraghi T et al. (2011) reported that the heterogeneity of cirrhotic patients with HCC is still a big challenge. A patient with a small tumor in a cirrhotic liver may have a worse prognosis than a patient with a large tumor in a relatively preserved liver after "curative" resection. The choice of the treatment modality depends on the number of tumors and their size, the stage and the cause of cirrhosis and the availability of various modalities in each center [7] . The effect of different associated risk factors including number, size and location of tumor, serum alpha fetoprotein level, portal involvement, vascularity and Child-Pugh score have been previously studied [11, 12, 29, 30] . These studies have also evaluated the response of males compared with females [12, 29] .
Hu HT et al. (2011) reported that portal invasion is a significant factor associated with tumor response but did not find this in our study. Different results might be due to different characteristics and number of included patients between two studies [12] . In the current study, there was no supportive statistical evidence confirming the significant different response of bipolar lesions compared with unipolar tumors.
Except for location of lesions [29] and portal involvement [12, 29, 30] , our findings were similar to previous studies. It's obvious that HCC patients with large and several liver lesions, hypervascular lesion and high Child-Pugh score, demonstrate a low survival rate due to liver dysfunction and this study confirms this as well. However, there is still insufficient supportive statistical data to thoroughly identify the precise effects of CLD for therapeutic management of HCC patients.
Although it was anticipated, that tumor location and its portal infiltration can affect the survival rates, the results of this study interestingly showed that the location of tumor and portal involvement had no significant difference in responses. Another result of this study was the statistically equal response in men compared to women.
The influence of age and race/ethnicity might play a role as other associated risk factors and should be reviewed in a study with a bigger sample size. The research period of this study was 5 years. To achieve optimal response using repetitive TACE a long period study must be enforced. Regarding the obtained median survival rate, the current study period allowed us to apply statistical procedures with reliable outcomes.
This study had some limitations. Preselection criteria and excluded patients limited the number of considerable patients. Wide spectrum of chronic liver diseases and related histological validation limited qualitative data evaluation. Non-randomized study nature and time of patient follow-up (median time of 25 months) were our other study limitations.
This study provides a research base helping clarifying the effects of different CLD types on tumor responses in patients with HCC.
Conclusion
The presence of chronic liver disease as well as Child-Pugh score B, alpha fetoprotein 100ng/dl, multinodularity (3 lesions), lesion size 5cm and hypervascularity led to a significant effect in tumor response in HCC patients treated with TACE. Patient gender, location of lesion and involvement of portal vein showed no significant difference in response.
